Abstract. Choriocarcinoma is an aggressive obstetric or gynecological neoplasm with a high malignant potential. It is a form of gestational trophoblastic disease and often secondary to hydatidiform mole, and intrauterine or ectopic pregnancy. Choriocarcinoma has a proclivity to metastasize to the lung, vagina, pelvis or liver in over 50% of patients, which always occurs in the early stage of the disease. With an appropriate amount of chemotherapy, the tumor may be treated effectively. However, pituitary metastasis of choriocarcinoma is extremely rare. To the best of our knowledge, no cases of choriocarcinoma metastasizing to the pituitary have been cited previously. Here, we report a case of choriocarcinoma that presented with pituitary metastasis.
Introduction
Gestational trophoblastic diseases (GTD) are a spectrum of tumors with a variety of biological behaviors and the potential to metastasize. GTDs consist of hydatidiform mole, invasive mole, choriocarcinoma and placental site trophoblastic tumor. Choriocarcinoma is one of the most malignant and aggressive neoplasms of all the GTDs and often secondary to hydatidiform mole (1) , and intrauterine or ectopic pregnancy (2) (3) (4) . Choriocarcinoma is often associated with a high level of β human chorionic gonadotrophin (β-HCG) and rapid hematogenous spread to other organs, including the lung, vagina, pelvis and liver (5) . However, pituitary metastasis of choriocarcinoma is extremely rare. In this paper we report a case of choriocarcinoma metastases to the pituitary.
Case report
A 22-year-old female was admitted to The Second Xiangya Hospital of Central South University (Changsha, China), complaining of a headache for 20 days and blurred vision for 10 days. The patient had no vaginal bleeding, cough or hemoptysis. Upon physical examination, she appeared to be in a good general condition with no fever, no hypertension, no signs of meningism and no neurological deficits. Two-and-a-half years previously, the patient had attended the same hospital with a 6-month history of menelipsis and suffering from irregular vaginal bleeding for 20 days. Following relevant examinations, a diagnosis of choriocarcinoma had been made. After administration of a sufficient amount of chemotherapy (15 cycles of 26.36 mg/kg tegafur, 6.43 µg/kg actinomycin D and 20 mg methylaminopterin per day, with each cycle lasting 7 days), the patient's condition improved. During the 2 years of follow-up, the patient had remained in a good condition and her blood β-HCG remained at the normal level.
On the present occasion, the patient complained of a swelling pain in the head, which had commenced 20 days previously. The pain lasted for a few seconds, and was particularly notable in the early morning. In addition, the patient was suffering from blurred vision which had persisted for 10 days. No mass was identified in the pelvis or lung upon whole-body computed tomography examination. A head magnetic resonance (MR) examination was performed, which revealed a lobulated mass with an irregular shape located in the suprasellar cistern. The maximum diameter of the mass was ~4 cm and the hypophyseal stalk demonstrated notable thickening, indicating pituitary metastasis of choriocarcinoma. The mass had iso-signal intensity on T1-weighted imaging (T1WI) and slightly high signal intensity on T2WI. A T2WI fluid-attenuated inversion recovery sequence revealed that the mass had irregular slightly high signal intensity with mild edema in the peritumoral region. Following contrast agent injection, heterogeneous enhancement was noted in the mass (Fig. 1) . In the blood laboratory examination, the β-HCG level was extremely high, at a level of 3899.000 mIU/ml (the normal serum β-HCG level is <100 mIU/ml in non-pregnant females). A diagnosis of pituitary metastasis of choriocarcinoma was made. Following the administration of 6 seven-day cycles of chemotherapy (6 cycles of 100 mg/m 2 etoposide, 6.43 µg/kg actinomycin D and 80 mg/m 2 cisplatin per day, with each cycle lasting 7 days), the patient's symptoms were relieved and her β-HCG returned to a normal level. The patient underwent a second head MR examination after 2 months, which revealed that the mass was no longer present and that the sellar and suprasellar structures were clear (Fig. 2) . Eight months later, a third head MR examination was performed, which revealed no tumor recurrence in the suprasellar cistern (Fig. 3) . Subsequently, follow-up MR examinations every 6 months were planned.
At the most recent follow-up, conducted on June 17, 2013, the patient was well and no recurrent lesions were identified.
The patient provided written informed consent for the current case report, and ethical approval was obtained from the ethics committee of the Second Xiangya Hospital of Central South University. Head magnetic resonance examination revealed that an irregular shape located in the suprasellar cistern. The mass had an iso-signal on T1-weighted imaging and a slightly high signal on T2-weighted imaging. T2 fluid-attenuated inversion recovery revealed that the mass had mild edema. Following injection of contrast agent, heterogeneous enhancement was noted. Figure 2 . After two months, the patient underwent a second head magnetic resonance examination, which revealed that the mass was no longer present and that the sellar and suprasellar structures were clear.
Discussion
GTDs consist of a group of neoplastic disorders that arise from the trophoblastic epithelium of the placenta (6) . On the basis of histopathological classification, GTDs may be divided into five types: complete and partial hydatidiform mole, invasive mole, choriocarcinoma and placental site trophoblastic tumor. They have distinct tumor markers, including β-HCG (7) . Choriocarcinoma is one of the most common types of GTD, and has a high malignant potential (8) . This tumor is associated with molar pregnancy and rapid hematogenous spread to other organs. It is widely believed that pregnancy is a high risk factor for the development of choriocarcinoma. It has been reported that ~50% of choriocarcinoma cases arise in molar pregnancy, 25% arise following previous abortions, 22.5% arise in normal pregnancy and 2.5% arise subsequent to ectopic pregnancy (9) .
Choriocarcinoma is frequently associated with multiple-organ metastasis, which often occurs in the early stage of the disease with a generally hematogenous spreading pattern due to the affinity of trophoblasts for blood vessels (10) . The organs commonly affected by choriocarcinoma metastasis include the lung, vagina, pelvis and liver (5) . Other organs including the brain, lumbar, bone and sacrum have occasionally been reported to develop metastases (11) . To the best of our knowledge, no cases of choriocarcinoma metastasizing to the pituitary have been cited previously. In this case, we did not have pathological evidence to confirm the diagnosis of choriocarcinoma. However, pathological evidence of choriocarcinoma is not a necessary requirement for making a final diagnosis (12) . The blood β-HCG level and the clinical symptoms of patients are more significant in this respect. The first time that our patient visited the hospital, her blood β-HCG level was at a high level. Following regular chemotherapy, her β-HCG descended to a normal level. However, after 2 years of follow-up, her blood β-HCG returned to a high level once again, indicating a recurrence of the tumor. A head MR examination was performed which revealed a pituitary mass associated with the choriocarcinoma. After administration of regular chemotherapy, the mass disappeared. For this reason, a diagnosis of pituitary metastasis of choriocarcinoma could be made.
Although choriocarcinoma has a high malignant biological behavior, it demonstrates a good response to chemotherapy (13) . It was demonstrated that the chemotherapy effectively keeps the pituitary metastasis of choriocarcinoma under control, thereby avoiding the overall need for radiation (14) . One study has reported that chemotherapy can treat choriocarcinoma successfully even in the advanced stage (15) . In the present case, the pituitary metastasis of choriocarcinoma disappeared following a quantity of regular chemotherapy.
In conclusion, pituitary metastasis of choriocarcinoma is extremely rare. With an appropriate amount of chemotherapy, tumors may be successfully treated. In addition, a final diagnosis should be considered comprehensively based not only on imaging findings, but also on laboratory examinations and clinical symptoms.
